Behavior of prostate cancer cells in a nanohydroxyapatite/collagen bone scaffold.
Prostate cancer (PCa) is the second leading cause of death among men in Europe and U.S. The metastatic dissemination pattern of PCa is unique, developing bone metastasis as the only site of progression, consequently with a prognosis very poor. The cancer cells interactions within the surrounding bone environment are critical for tumor growth and progression. Secreted protein, acidic and rich in cysteine (SPARC) is described to be involved in PCa cells migration and invasion into bone. Three-dimensional (3D) in vitro systems that are able to closely resemble the in vivo microenvironment are recently taking importance in cancer research. Original nanohydroxyapatite/collagen scaffolds were designed to resemble bone microenvironment in order to be applied as substitutes in bone defects and as potential biomaterials to mimic skeletal tumors. In fact, these 3D structures were cytocompatible and able to support osteoblast (MC3T3-E1) colonization and to promote bone ingrowth. Additionally, SPARC adsorption onto the scaffolds affected PC3 and LNCaP PCa cell lines behavior. PC3 cells were found to adapt and colonize the scaffolds, differing from LNCaP where cells underwent morphogenic changes and grew as clusters. Furthermore, for the tested SPARC concentration, SPARC plays a role in retaining LNCaP cells at the latter time points while with PC3 cells no significant differences were observed. This characterization study is required to establish a bone model to provide new insights into the poorly understood PCa mechanisms of metastasis to bone and the generation of improved therapies. © 2016 Wiley Periodicals, Inc. J Biomed Mater Res Part A: 105A: 2035-2046, 2017.